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1
 Abstract

Exposi?orVMpassagts cortaining either.main_point inco= :stencies, detail

ihgonsistamcies, ¢~ o= inconsistencies were presantedSEantehce{by senfencﬁ
" to 90 college stud- nt=. Subjééts-read'through the passages at their own

pace qnd werre 2n. curEmed to reread previous sections of text whengygrﬂthe

wished. As expev:ized, subjects spent more time on sentences containing

looked back m=re often at inconsistent sentences. These modifications

, procéssing indicate that the subjects mopitored their coﬁpréhension as —mey
were* reading, actively eyaluatiﬁg whéther.the ideés ex~ressed in the te.”
were consistent with one another. Seve'ral postreading measures provide;
ad&itionai,support for this conclusionf iThe rela§ionship between readi=:
behavior==rd subsequent identification of the ihconsistencies was also
examined. Large individual differences were foqnd poth in processing

strategies and in confusion detection. -
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Effects of imonsistent Information on Text Processing:

Evimeice for Comprehznsion Monitoring

The continuing =zra= of interest T the cognitive processes involved
in comprehension has giwen rise to a m=w domain of inquiry: the role of

metacognition in comprehension (Baker. 1979c; Baker & Brown, in press;

Brown,- 1980; ?lavell, in press; Markman, in press). Metacognition refers

—

to one's knowledge and control of his own cognitive processes (Fiavell,
1278). The metacognitive activities invoiuedlin comorehension include
keeping track of the success with which oneis COmprehension.is_proceeding‘
end ensuringvthat the process continues smoothly by taking renedial action
if comprehensnon falters |

_ It has long “been argued that these monltorlng activities are cruCIal
to effective: readlngM(Dewey, 1910, Huzy, 1908/1968 Thorndike, 1917), and

many recent theorles of comprehenalon lncorporate monltorlng components into

‘their models (e.g., Collins, Brown, & lLarkin, 1980 Goodman, 1976; Just &

Carpenter, 1980; Ruddell, 1976; Rumelhart, 1980). We now have ample
evndence that beglnnlng and Iess able readers appear to be deflclent at
evaluat:ng thelr understandlng of text (Baker & Brown, in. press; D; Vesta,
Hayward, & Orlando, 1979; Garner, 1980 Markman, 1979; WInograd & Johnstc*'

1980; Forrest & Waller, Note 1; Paris 8-Myers, Note 2), but there have

. been few emplrlcal tests of the crucial assumption that mature readers do

monitor their comprehenslon effectnvely Baker  (1979a) conducted a pre-
Iimlnary study to ascertain whether this assumpt:on is warranted The

study employed a “"disruption" paradigm (Markman, 1977; Miller & Isakson, .

=

5
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]978), wmersin confu5|ng .elements are dellberately ihtroduced into a text
and failim=s to notice the disruptions are taken as evidence of |neff°ct|ve
comprehension monitorirng.

Coil=ge studunts were presented with six.expository passages, each

containinz either an inappropriate logical connective, an ambiguous referent,

or an imecensistent fact. .They wehe instructed to‘read the passages carefully
in preparation for subsequent ''discussion'' questiens without being told
that cistuptions ncre present. After-reading, the subjects answered qyeae
tions requiring recaii of the,defieient sections of text. The purpese'Of
the r=call task was to reveai.nhether_subjects medified the disruptions
in scme way to render them more sensible. Next, subjects were informed -
that the paragraphs did, |ndeed, contain confusing sections and were asked
to identify them, rereadlng ‘the paragraphs if necessary. ThersubJects were
also asked to comment retrospectively on how .they had reacted to the con-
fusions when they were first encounteted and how the confusions had affected
thelr understandlng of the passage.

Across all subjects and passagesb only 38% of the confusnons were

correctly identified. Though this flgure suggescs that subJects ‘were poor

at monitorlng thelr comprehensnon the recall protocols and retrospectlve

. reports revealed otherwnse. The subjects had a wide repertonre of strategies

avallabie for deallng wuth the confusnng sectlons of the text. ,(See Baker,

1979b, for a detalled dlscus5|on of these strategles.) For example, they
. . .

made infercnces that resolved the confusions; they reread the passagé or

looked ahead in search'gf clanification,'they decided the confusions were
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too trivial to attempt to resolve, or they assigned an interpretation to
the text that dlffered from the |ntended mean|ng In short, most students
apparently dld evaluate and regulate . the|r understandlng, even if they did
not percelve the intended dasruptlons as such.
One limitation of the gaker (l97§a) study is that .it relies on data
obtained after reading to make inferences'about events occurring during
reading (Ryan; in press;‘Simons, 1971). vThe'evidence for ongoing compre-

hension monitoring would be more compelling if we found on-line modifica-

tions in text processing due to the presence of a_disruption. The present

'study was designed in an effort to provnde such- evndence

Passages were presented on.a computer_termlnal, sentence by sentence,'
. , i

under the |nd|V|dual reader's control. Subjects advanced to subseduent

|
|

‘sentences at the|r own pace and were encouraged to look back at prevnous

sentences whenever they wished. The computer automaticaliy recorded the

- amount of time each sentence was exposed and the pattern of movement

through the text. Each subject read three experimental passages, one with

.an lnconslstent main |dea, one W|th an inconsistent detail, and one wuth no

anonslstency. 1t was expected that subjects would spend more tlme reading
a partlcular sentence when it. contalned information inconsistent W|th the

passage than when it was conslstent. It was also expected that subJects

would look back more often at the inconsistent sentences in an cffort to

resolve or verify the problem. After reading each.passage subjects were

asked to answer several mul'tiple choice questlons in order to reveal ‘how

i

the |nconsistent information had been lnterpreted° Flnaiiy, confUSIon
i

detectlon was. assessed dlrectly by asklng subjects to |nd|cate WhICh
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sentence,'if‘any, centéined endinEoneistency and to report whether tney
notlced the problem during their initial readlng of the passage.
Prior to reading, half of the subJects were |nformed that inconsistent
information would be present and that-they would be asked to identify the.
'inconsistencies later. Alerting the subjects in this ‘way should put them
in an editorial pfocessing"mode, therepy increasing the amount of time |
spent on the passagee and‘increasing the iikelihood of nbticing the incon-
sistencies during reading. |
A secondary goallof the bfe;ent s tudy was_tb attempt to develop a
profile of the successful comprehension monitor. Altheugh our subject
.pbpulation is eOMprised of individuals who read at or near college level,
.there are undoubtedly large individual differences in theirnreading pro-
ficiency. Thetefote, we expeet that some stunents will be more sensitive
to-the inconsistencies than others. The'questionofinterest is whether
there’ are spec1f|c-prece55ing activities characteristic of subjects who

subsequently report the inconsistencies that are not characteristic of
‘the nondetecting,subjects.

Me thod

Materials - - e .

The'materials consisted of four three-paragraph passages that dealt

‘with topics in world history. The passages, wrltten by the experimenters,

were based on Cliff's Course Outllne in World Civ1i|zat|on (Leon, 1970)

Each of the three paragraphs in a passage focused on a separate aspect of
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'the main topic. For example, in a passage about the Moslem cnvnltzatlon,
the first paragraph dealt_with: the social structure, the second with the
economy——and the third with the culture. One of the four passages served
‘as a warm-up passage and-always appeared in ita_orfginal form. The middle
paragraph of each of the remaining passages was modified to contain thcon-
- 'sistencies invqlving the main idea of the paragraph and a detail. Only
pne of these‘inephsistencies appeared _in a given passaae at one_time.
The inconsistencies were created By.replaeing a single noun or adjective
‘with a word that conveyed an opposnte or |ﬁcompat|ble meanlnq

All passages ‘were snmllar in length and each paragraph contained five
sentences. Slnce the mlddle paragraph was of primary concern in tkx »useri=
ment, ‘fts structpre was more carefully controlled across passage™. . h@ tivst
and fourth Sentences of the paragraph,contalned the main point and letas!
inconsisteneies,'reapectively. Both of these sentences were 10 words ih
lenoth and conta:ned 19-21 syllables The inconsistentuwords that.appeared
in the modlfled versions of the paragraphs were 51m|lar in number of letters
and sleables’to'their’consistent counterparts. The remaining three sentences
contained 14-15.words each and had comparable numbers of eyllables across
passages. ‘

‘In addition, the organizational structure of the middle paragraph was
Vthe séﬁe acrose passages. The opering sentence introduced the maih topic
.of the paragraph, and the four subaequent_eenteheea_each pronged a_sppport-

ing point. Thus, in the main point inconsistency condition. the firSt

sentence of the paragraph conflicted with all other sentences. The detail
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inconsistency was embedded within a supporting point and was not in itself
related to the topic sentence. It was always based on information contained

in the immediately preceding senternce.

One of the paragraphs used in the expe;iﬁént is presénted in Table 1
in its consiétent version With the words that were substituted in the
inconsistent versions indicated in parénthesesa The,ﬁ;in idea inconsistency
preafs fn.the-first sentence, wHeré_the economy is said to be characterized :
by povérty.' BUt'subsequent senéences describe positive aspécts'of the
economy:f'control of the trade réutes, successful industries; flourishing
agriculture. The defail-levél inconsistency i; in the fourfﬁ“sentence,
where it is stated that the ‘textile industry was government owﬁed. " But
the previcus sentence_éaid'that all of the industries were prfvately owned
and .operated. In 6rdef to notite either.of thesé.in;onsistencies, a readeri
wou]d need to ihtegrate inférmétion'across ééntences. However, the state-
'meng of the:main idea cbﬁflicted-with virtually all of the other sentences
"in the paragraph, thle the defail'statement‘coﬁflicted With-onjy one.-

— Six mpltiple-choice.questions were constructed for each passage, two

based on each paragraph. Each questioh‘asked 4 subject to select an appro-

priate payaphrase.of a segment of the text. The queétions on the first

_ aﬁd third paragraphs were included to prevent subjects from focusing'exdlus-‘f

ively on the middle paragraph and“will not be considered further. One of.

the questions on the middfe paragraph'involyed the main idea and the other

N
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involved the detail. Each question had four alternatives, one of which

was a-paraphrase of the consistent version of the statement and another

14
A

of the |ncon51stent (see Table 1 for examples). In addition, the.option
"cannot be answered on the basns of the paragraph” was provnded for sub-
jects who noticed the inconsistency and were unable or unwilling tc

resolve tt.]

3

Design :«-'.. - 4
: The experimental deS|gn consnsted of three within- subJects factors
and one between subjects factor. The wnthln subjects .factors were passage
(inca, Moslem, ‘and Byzantlne) type of |ncon5|stency (main point, detanl
and none), and order in which a partlcular passage was read (flrst,
' second, or third). The between-subjects factor was whether or not
subjects were alerted before reading that the passages contained.in-
‘consistencies. A Latin Square deslgn was used for counterbalancing the
three within-subjects factors. ‘This deS|gn, descrnbed in Winer (1971

pp. 739-745), uses all 27 treatment combinations of a full 33.factorial,
but each subject provides only three ohserVations. -Thus, each subject
read each passage,Mbut the order in which the passage was presented,r

and the typejof disruption it contained, depended on to whichfof the. .
nine presentation groups‘the subject was ass{gned. |

Subjects in the experiment were 90 unddwgraduates enroflediin an

1 W . e
educational psychology-course at the University of Illinois. The majority

LS
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of the students were sophomores and juniors. It was found after the
'experlment was conducted that the data sets for three subJects (f rom
different cells) had‘been.lost. Since it was‘no longer possible to run
additional subjects, andlbecause the analysis of variance outlined byJ
Winer requires equal Ce}l.size,.theymissing data were replacad by cell.

- means.

PrOcedure )
The entire“experiment was controlled by the PLATO computer system.i’
Subjects were run in severai large'groupshin a classnOOm‘containing
30 PLAIO termlnals, each with "an alpha- numeric keyboard and a plasma
' %drsplay screen. - An assnstant;was present during each session to instruct
" subjects how to sign onto the computer and to answer questions. As
_subjects signed ong they were autonaticall; assigned to one of the'lB'
:ce]ls'in the design‘according'to’a predetermined plan.
All instructions for the experiment.were presented via computer.. .
The |nstruct|ons were d|splayed sentence by sentence, one paragraph to
a ''page' of screen. Each sentence appeared underneath the |mmed|ately
preceding one so that, in'effect, subjects read down the screen. The

rationale of hav?ng the display pésition of sentences move down the'screen

~
N <

' was to prOV|de a spatial cue for each sentence's position in the paragraph,

thereby maklng it easner for subJects to le-expose ‘a partlcular »entenre

As each new ‘sentence was presented the preVIous one was erased. -Sub-

jects were instrUCted tohini ate presentatncﬂ of each sentence by preSSIng

@

[t
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a key labeled NEXT.!" They were told they could look back at the-pre-

R ceding sentence by pressing a key labeled ”BACK " They'coufd reread

A the entlre paragraph by preSSIng a key labeled ""LAB," wh:ch took them

d|rectly back to the top of the ;creen and was more.. convenlent than
BN

repeatedly pressnng the BACK key. It was recommended that, in order

. ~to facilltate movement through the text, subjects use the three middle

f|ngers of their rlght hand to press.the NEXT, BACK, and LAB keys,-

: respectively The computer program provided subJects»W|th ample

N

o opportunity to famillarize themselves with the various control keys

and to practlce movnng throUgh the text as they read the instructnons

. Further |nstruct|ons |nformed SUbJeCtS that they would be reading

\passages deal|ng with toplcs in world h|story and that they should

"

read them carefully in preparat|on for subsequent questions on their

;

content. No mention was made of the fact that- the amount . of time spent

. on each sentence would be recorded. Half. of the subJects recelved the .

, follownng addutional |nstruct|ons

i Some of the paragraphs that you will be reading contain in- a
consnstent |nformat|on, where ideas expressed in one sentence-
conflict with |deas expressed in one or more other sentences.
Carefully evaluate the lnformatuon in each paragraph for |n-
conslstencies - Make -a mental note of any conflicts or contra-

+ dictions you detect. You will get questlons about them later.

R :" L1

~

LY
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When subjects finished reading.the instructions, they went on with
the experiment at their own pace.' The passages were presented in the

same format as the lnstruct|ons, one sentence at a time, one paragraph

to a page. Subjects could reread each paragraph as often as they

wished, but once they pressed the NEXT key“to go on to the next para-

- graph, they could not return to a previous one. The warm-up passage |

" was presented flrst, followed by the three" experlmental passages

~

After reading each passage, subJects answered the six multnple cholce

questlons by pressing the approprlately numbered key. The oomputer

:-recorded the responses ‘and the amount of time" taken to reSpond

) When subJerts had completed the reading and questnon-answerlng

~

tasks, they were gnven |nstruct|ons for the detectnon task They.were

¢ Y

:-lnformed that 1nconsnstenc|es had been present in some of. the passages .
" (for half of the’ subJects, th|s was actually a remlnder) and that they S

would now be asked. to |dentify them They were shown the middle .

paragraph frOm each of the. four passages,'with the sentences numbered

- 5 SubJects were asked to |nd|cate the numbér of the sentence they ..
: thought‘contained the |nconS|stency and to select ngn if they thought

'the paragraph did not contain an inconsnstency If subJects indicated S

“: that a confusnon had been present, they were automat|cally branched

a

to two’ additional questions: (a) Dld the confusion |nvolve a- main

idea or a detail? and (b) Did: you notlce the |nconsistency durlng the-

'-,lnitlal reading of the passage? Upon completion of the detection task,

-

-a brief explanation of the purpose of the experlment was, provnded.
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Results

_This section of the paper is divided into three sectlons. The

v

first sectlon reports the data obtalned from the two processing measures,
exposure tlmes and number of re-expOsures of target sentences. The

. second sectaon examlnes the responses and response tlmes to ‘the questlons

S

based on the main idea and detanl target sentences. " The f|nal section
descrlbes the. detectlon data and includes a brief report of a study
,carrled out to Valldate the detectlon measure used in thc present

experument.' Consideration-of the relationships amOng the~dependent4

i

‘measures w:ll be postponed untnl the Dlscusslon sect|on.

,In order to elnmanate redundancy, we will first mak° several general’

.comments which, perta|n to all analyses. Flrst the order in whlch a
- 1,

"“;parttcular passage was. presented was entered |nto each analysls as a

factor. Although one. passage was presented as a warm-up passage one

1

.Amlght still expect to find changes ln performance as subjects warmed up

C e,

stlll further to the task and became more. accUstomed to moving. anound
through_the'text respondang to comprehensnon questions, and searchang
for inconslstencles. Many of the analyses dvd' in fact, reveal a
rellable effect of order whlch was undoubtedly due. to such practlce

' _> _effects. However, the main effect of lnterest  type of lnconslstency,
was counterbalanced across order, and |nteract|ons lnvolvlng order were

'“elther not reluable or were unlnterpretable. To slmpllfy exposltlon of

the results, we wlll not report the order effects in the text "The

¢

“ o
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interested reader may consult Appendix A for a listing of all significant
order effects .and Appendi* B for a discussion of the order effects and
a listlng of the cell means which show main effects of order and lnter-h
actions of order with type of»lnconsistency. B
Second,,the passages which'served as the‘eXperlmental materials were
entered lnto the analyses as. fixed effects._ Though we attempted to make
the passage= comparable on structural thematac, and organnzatuonal
factors, they d:d of necessuty dlffer |n specific content and there-

fore, perhaps in fam|l|ar|ty and comprehen5|b|l|ty HenCe, lt would

Y

not be surpr|5|ng |f the passages differed |n the salience of their g
inconslstencles-or |n‘the d|ff|culty of questlons based on *hem. Several®

f.analyses showed reluable effects due to passage, but these effects will <

<

not be con5|dered in the text for the same” reasons mentioned in the

-

precedLng parggraph (See Appendlx A for a l|stlng of rel|able passage

e effects ) A:Z'_i _ _”*,f S Coe

o

_ Thlrd becaUSe |nstruct|ng subJects to be on the alert for |ncon-”

““”SIStencnes did not affect performance on any of the dependent measures,

L0 T

the analyses have been collapsed oVer the |nstruct|on factor.y Prellmlnary

analyses revealed that alerted subJects dld not- spend more tlme read|ng

A

o the passage ‘or look back at- crltlcal sentences more often than unalerted
subJects, nor were they ‘more llkely to not|ce the |nconslstenc|es dur|ng
.Jeadlng; ‘One possible reason for thlS lack of an effect of lnstructlons

- is that the demand characterlstlcs of the task were such that. all subJects

.

. ‘processed the text carefully in preparatlon for the test. questlons.

PRI
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CAl data‘anaiyses foiiow Winer's Plan 11 analysis of variance for
Latin{Squares (1971, pp. 735-7#5) with order, passage, and type of
' disruption as within-subjects factors. Note that level of idea {(main
’point vs. deta|i) does not appear as a factor in the des|gn.; Since
these. ideas involved quailtatlveiy different klnds of information and
appeared in different seruai p051t|ons, we would not know to whlch of
these d|fferences an effect was attributable. - Therefore, for each de-
pendent measure, two separate. analyses were carrled out, one’ for the
- .+ main idea and another for tﬁe»detaii. -The question,of primary inte-est
|s whether the type. of 1nconsnstency present in a passage (maln POFTE,

detali, none) affected performance. For ‘the main. idea, the critlcai

?
- «

comparlson was,between the |ncon5|stent maln polnt cond|t|on and the two

r.:

kI~

L consistent main p0|nt condit|ons : For the detaii the comparison was :

between the inconsistent deta|i cond|t|on and the two consnstent detaii

- . . - . . . . -

'ﬁcond|t|ons. L h o T
When a reilabie ma|n effect of type of |ncons|stency was obtauned
Flsher s Isd procedure was used to determlne the iocus of the effect.

- | Uniess otherwise noted,. the twe . conststent condltlons were always reil-'
\" /' 5 Lo
ably different fromﬂthe incOnsi:tent cc 'di n and were not reilabiy |

,1-different fromkone another. The»rejection region.for alil statisticai

tests wa5'p:<f.05. " ' . d ,

* Processing Measures . : : -»//
. ya

Exposure times. The computer automaticaiiy‘recorded the_amount'of

time each sentence was exposed on the screen. ‘Exposure time is not

re




Processing Inconsistencies

15
necessarily ‘mous with reading time, but it provides an indication
of the amour: time spent -reading, studying, or thinking about the

sentence. Exposure times were obtained for every sentence in every
_passage, but the data of concern involve only the middle paragraph of
" the three experimental-passages." There are a number of possible ways

to analyze these data, but the dependent measure we adopted was the total.

. <

.amount of time a subject spent on: the second and fourth sentences.

- The reason for focusing on the fourth sentence- is obvious: : It comtains

: the word that»|s;inconsistentﬁwith information provided in theﬂth{¢d :

sentence. The reason.for focusing on the second sentence may be less '
zapparent becatse the’ flrst ‘sentence- actually conta:ned the |ncons|stent
3 ¢ ¢

lnformatlon However, ‘there is no reason: to expect dtfferences in.

-

reading time unt:l subJects read beyond the manlpulated sentence and

-

o

encountér c0nfTrct|ngA|nformat1o .

An analys;s of time spent'on the

e <

='ﬁrst sentence supported thisvagsunptton.; The reason for analyzung ’

;total exposure time is that pllot WOrk revealed it to ‘be a more appro-c

\

priate measure than time on: first exposure, given thaI inlendual

A
N H

“7subJects var|ed greatly |n their approach to the task Some read

'Mthrough the paragraph very rapldly, then went back to “the’ beglnnlng

.h R

. to read each sentence more slowly Others spent a great deal of time
- k] .y Lot S \
on each sentence on the|r f|rst and ‘only exposure to it. PLlot work-,

A

' lso |nd|cated that tlme on the entlre paragraph was not an appropriate

\ e

measure because excessive vartance was contrlbuted by the other- sentences'

¢

n
- ]

in the paragraph



Processing Inconsistencies

16

. s et s D G VD G BN MmO D D AR SR b W D AR S Gn S wn

The mean total exposure times on the main point and detail target

B

sentences (sentences 2 and 4) -are presented on the left side of Table 2,
where it can be seen that our expectatlon of longer exposure times on
inconsistent sentences-was upheld. Analy5|s of varlance of the main
ponnt exposure timés yielded a reliable effect of “type of, |ncons|stency,

such that subJects reading passages contalning a ma|n po|nt inconS|stency

-

spent more time on the second sentence than subJects readsng the passages-'

'contanning e|ther a detail inconslstency or none, F(2 162) 3l 91.

v The exposure time analysls for the detall target statement also revealed

.o rel:able effect of 1ncons:stency type, such that subJects encounter:ng
‘a detail inconslstency spent more time on the target sentence than d|d

’ subJects not encounter|ng ‘a detall inconslstency, F(2 l62) 25 78 :ﬁn
. i
f'addstlon, appl|cat|on of Flsher s lsd procedure ind:cated that subJects

who encountered ammaln point |nconsistency also spent more time on ‘the .

.

. deta|l statement than subJects reading normal versions of the passages,_5

3

squesting that the main p01nt inconsistency led to slower reading of

" the entare paragraph Though one- may argue that the differences on

o
“the " deta:l target sentence arose because the lnconsistent word was

somehow moie difficult than the cons|stent word lt replaced ‘thi's

”argument is untenable for the maln point results. The difference due
4 ™
to a main- point inconsistency. appeared on- subsequent sentences whiGh

. [ .
were identical for all subjects, o
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Re-exposures of target sentences. +he second on-line dependent
_.measure was the number of times subjects initiated additional exposures
of the target sentence after their first exposure to it. The question
of;fnterest'}s whether subjects were more likely to go back to the:

‘target sentence when it contained an inconsistency than when it did-not.

The right side of Table 2 shows the mean namber of*re-exposuresrof the
_main point and detail targetysentences.. The main. point analysis |

yielded a reliable effect of typefof_jnconsistency, EKZ,IQZ) = 6.02.'

Sentences jnvolvind inconsistent:mainupoints were*re;exposed signffif ”
fcantly more often than sentences involving consistent'main‘pointst The

analysns far detall sentences falled to reveal a stat|st|cally rellable

,5d|fference due to type of |ncon5|stency, desplte a trend |n the expected

d|rect|on F(2, 162) 233,2_—. .
The analySIs of ‘re- exposures provndes further“evidence that subJecfs
IEI notlced the |nconS|stenc1es dur|ng readlng, but |t does not ‘reveal. what

p't : * Eal

processung strateglesawere uSed. Were subJects more llkely to reread

by s

the ent|re paragraph when they encountered ap |nconS|stency or did

o

they reread the prevnous sentence |mmed|ately after read|ng the- |ncon-

sustent sentence? An effectlve monltorlng strategy for subJects who

b e ™

unoticed a'problem would‘be to. go back to the precedlng sentence.to

) [V

: verlfy that SOmethnng was incon5|stent.-

~

‘In order to determune’whether thas strategy was used the subjects'

“"data-records were_e§amined for the.followtng<patterns.of sentence exposuréi

. . o R . . " .
> . B . N I B - . '
- . R :
b} .. - o . . )
- T N \ . 1 L -
.
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1,2,1 and 3,4,3. The number of subJects engaglng in this strategy was

low, but there were clear dlfferences due to lnconS|stency cond|t|on.

Upon exposure to a main point |nconS|stency, 31% of the subJects reread
1

the initial sentence |mmed|ately after reading the second. In contrast
S0f the main ponnt was consnstent only 7.5% of the subJects used thls

pattern of- lnspectlon. S|m|larly, 16% of the subJects encounterlng an

inconsistent detail looked back at the preceding sentence, wh|le only

66 of the subJects dld so for a conslstent deta|l The apparent

d|fference in the number of SUbJeCtS who “1ooked back at main pount and
deta|l |nconSIstencles is provocatlve, though it may well be an’ effect

{;. . due to ser|al position in the paragraph.

’ - .
"\ . - oo b -
L .

- Responses to'Questidns Based on Main ldeas and Details

»

.
” A
P

. SubJects' responses to the two multlple-chonce questlons of |nterest
. P

g

from each passage were categor|2ed as belonglng to one of four dlfferent

-

~response classes:.'(a) conslstent--the alternatlve selected was compatlble

< .with the con5|stent version of the main. idea or detall (b)jlnconS|stent--

- b
-

the alternat|ve selected was compatlble wnth the .inconsistent verS|on of

the main |dea or detall (c) 'can't answer”--the alternat|ve selected ’

o °

stated that the quest|on could not be answered on the baS|s of the !

paragraph and (d) other--the alternatlve selected was Sne of the two
= d|stractor |tems. The proportlon of responses falllng |nto each of S
these categorles for the main ponnt and deta|l questlons |s presented

in Table 3 as a function of the type of « |ncon5|stency present |n the passage.

K b
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, alternative-for elther of two reasons: (a) he did not not|ce that
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N

Analyses. of the da\a summarnzed in_line 1 of Table 3 revealed that

' "consistent'! responses were Tess llkely when the questions were based

on inconsistent'ideas than when they were based on consistent' ideas

/ ' ,
(F(2 162) = 61 03 for main po|nt questlons, F(2 162) = 45.41 for detail
questlons) Such an outcome is hardly surprlslng,'for‘a"“COnsistent“

response to a question based on |ncons|stent |nformat|on would only

' occur if subJects had adopted the cons|stent |nterpretatlon, enther by

resolvnng ‘the |nconsnstency or drawlng an inference based on- other

informatlon in the passage Though about one-th|rd of the subJects

~ v

apparently d|d so, a comparable proport|On of the respOnses fell |nto

the ”|ncons|stent'I category A subJect mlght select the |nconsistent

the target statement confllcted wi'th other information in. the paragraph,

or. (b) he noticed the |nconsistency, but “in compliance with the per=

celved’task demands, he responded with the alternatlve that was compatible

wlth the . informatlon he had read Table 3 also shows«that the lcan't .

answer” option was’ sulected;somewhat more often when an lnc0n5|stency

\‘ . ¢

i
‘ was present bug the difference in frequency was not reliable. Th|sL

" option was® intended to’ provnde the means for subJects .fo 1ndicate they

N o . L

were aware of an lnconslstency, but the wordlng may have been too vague

for subjects,to realize‘lts intended ‘use,

g
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The variability in the responses to the questions based on incon-
sistent information suggests that comprehension of the material was
'disrupted;d More compelling evldence; howéyer, is provided by the

response time data which are summarized in line 5 of Table 3. Analyses -
of variance were carried"out on the-amount of time required to answar

&

the main ponnt and detall quest'ons, regardless of which response was

selected SUbJe‘tS conslstently requlred more tnme to answer both types

of questuons when they were based on . lnconslstert rather than cons!stent

./,

lnformation, F(2 162) IO 55 and F(2 162) 3.76, for main ponnt and '

detall questlons, respectIVely
. o o . Lo X /'

[
inconsisténcy Identification, o ! .

- f . %

In the Iast part of the expernment sub;ects were provided wnth the
middle paragraph of each passage and were asked to |ndicate thCh sentence,

i f any, contained.an |ncons|stency. eResponses were scored-as correct. ,
) u T ow
|dent|f|cattons as’ follows‘ main point |ncons|stency,_l|ne ;. detail

,,|ncons|stenry, line L, no |ncons|stency, line 6 Across all SubJeCtS‘

and passages, approxumately two- thnrds of the llne numbers were correct.

As shown.ln‘Table k, the proportion of |dent|f|cations ‘was slmllar across
inconsistency‘condftions, and an‘analysns,of varnance confi rmed that the
"di fferences were not-statistically reliahle;(£_< 1).

- rt’ : "
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Valldatlon study ,Because the computer was not programmed to allow

subJects to explain the nature of the snconsnstency they detected it

o

is possible that some SubJECtS who falled to give- the appr0pr|ate line

¢

'number actually did detect the |nconsnstency It is also _possible that
some subjects who’ provlded the appr0pr|ate line number did not pick up
~the |ncons|stency.we nntended to convey. “In order to_valldate this

measure of confusion detection, a’second study was:carried out.
: : . i ¢

Ih this study, 36 Unlversity:of Maryland BaltlhorefCountyﬁundern
'graduates were provided'withhthe'middle paragraph.of each passage; typed

on ceparate sheets of paper. The order of presentatlon was counter-'

*
/

balanced us1ng the same Latin Square design descrlbed earller.a_The
subJects were lnformed that some of the paragraphs contalned a fact

*

that was |ncons|stent WIth other ‘facts ln the paragraph and that the ’

|ncon515tency could lnvolve euther ‘a maln |dea.or a detall The subJects

n

were first asked to clrcle the llne number of the sentence they thought

) B

contalned an incbnsnstency, c|rclwng llne 6 lf no lnconS|stency,was

PN

1 .present. They were. then asked to underl|ne the® word or, phrase ‘that

. was most lnconS|stent and to explaln what lt was about the sentence-

that made it |nconsnstent._ !
. The proportlon of correct ldentlflcatlons was flrst calculated only
i . P ‘
on the basis of the lune numbers glven._ These.data appear ln.llne 2.

of Table h where it can be seen that the detectlon rates for the main

po|nt and detall |ncon515tencles are slmulan to those of the maln

“ S -
v . : )

FIN
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\ N
experlment. However, subjects were mich Jless likely tu indicate that

no lnCOHSIStenCleS were present in the consistent passages. The reason
for th|s dlscrepancy is not clear; perhaps the demand characterlstics :

of the task, in which written explanatlonsvwere requlred,'lnduced

subjectsito'read more carefully and to use more stringent criteria

. for evaiuating consistency - (Remember, too, that a different popula-

\

tion of students was sampled )

The verbal explanatlons were then examlned for ev:dence that. the .

Sﬁtented |nconsnstencies had been |dent|f|ed The detectlon rates '

.:.f

based on” these expianatlons Lshown |n line 3 of Tabie k, are simliar-

[

.+ to -those based on the line numbers.- Of most importance is that, with '

¢

oniy four exceptlons, there was a perfect correspondence between the ¥

l|ne number ‘the subJect |nd|cated as conta|n|ng the inconslstency and
the’ verbal expianatlon. Therefore we may conclude that the data from

'the or|g|nai experlment do provnde a. SePSlthe |ndex of, |nconS|stency

o
“

detéction. - ' "... ST . . S

Seif-reports of detection durlnggreadlng. Returning now to a con-

snderation of the or|g|nal experiment |f a subject reported that an

vinconsistency was present, the computer program automatically branched

W i .

“to an add|t|onai questlon asking whether the lnconslstency was noticed

o

“during the initial readlng of the passage. of those subJects who pro-'

/ . .
vlded ‘the correct line num ers for the main, polnt incons:stency, 642
reported not|c|ng |t durlng readlng‘; Similuriy, ‘of those subJects who

~

i -
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identlfled the line. conta|n|ng the detail lnconSIStenry, 63% reported

L]

noticing |t durlng reading.. Though self—reports are often suspect

the fact. that reading tlmes and re- exposures of target sentences were

<.

affected by the presence of an |nconS|stency lends credence to the

subJects claims. - More dnrect evldence of a relationship between these

self- reports and proce55|ng behavnor is provnded by those supJects
who adopted Lhe strategy of lmmed|ately re-eXpos-ng the sentence |nvolved
A|n settlng up the |nconsistency (i.e., sentences l or-3). Of those sub-
.Jects who< used th|s lnspectlon pattern and detected the: ma|n ponnt
|nconS|stency, 94% reported not|c1ng the lnconSIStency durlng readlng
Snmllarly, 92% ‘of the detectlng SUbJeCtS who went: back to . .the sentence

precednng the detaal |nconS|stency reDorted notlclng the problem dur|ng

a
.

readmg L I T
R - - PR ro . R o N . FERN I, o

The fact that the maln po|nt ‘and”’ detall |nconsistenC|és\were apparently

[ " r‘

M f';~ equally salnent to subJects durlnd readlng was somewhat surprisnng How-

Y

©

ever, a plausnble explanatlon comes from responses to a second‘quest40n

A 3

asked of subJects who reported an- ncon5|stenCy Does the c0nfusnon

rE '

|nvolve a maJn |dea or a detall? ConS|der|ng only those subJects who |

3

E

proV|ded the correct line numbers, 91% correctly xdentifned the main f‘

AR idea |nconsnstenc|es as such ‘but. hl% a]SO'C]aSSIerd the detail in-

AY

conS|stenc|es as maln |deas. This suggests that subJects may have devoted

equal attentlon to the maln idea and detall statements because they

c0nsldered them of equal |mportance Another possnbllaty is 1hat'by

. . .
s




Processing Inconsistencies

“' : - N ._’v B8

virtue of the demand characteristics of the task, all information was

. s
I . o

‘proceSsed to the same ex?ent.

’

L o Discussion

The“primary purpose-of the present egperiment was to obtain on-line
evidence ofncomprehension monitoring during reading. To this end, the
experiment was successful Students spent more time on'sentences.con-v
tainlng lnconSIstencies, and they looked back at them more often than

. ..at consistent sentences. These modificatlons in processing provide
o
. compelling evidenée that mature readers evaluate and regulate the success

of their ongoing efforts to comprehend The data also are consistent

a

L with current models of reading Wthh vuew comprehension as an active

@

. constructive process (e.g., Just & Carpenter, 1980; Rumelhart, l980)
Recent. empirical tests of such models have provuded additional ‘on-line
evidence of changes in readinggbehavior. For example, readers return‘
to‘previously read information and make regressive eye movements when
they encounter pronouns whose referents are unclear (Carpenter & Just,
1977; Garrod & Sanford, 1977), and they require more time to read

paragraphs which violate convent|onal organizational structure (Greeno &

¢
3

Noreen, l97h Kieras, l978)

- The available evidence suggests that the construction of meaning

;g/]v typicallywproceeds smoothly and relatively automatically, but if a

e
L

difficulty is experienced "the . reader slows down and .allocates extra

/Q/ﬁ attention to the problem area (Brown, 1980). The reader may deploy

o

-

R7
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debugglng strateg|es such as making |nferences, rereading; or jumping
ahead in search of clarlflcatlon. One of the strategles used for
debugglng purposes in the present experiment was the lmmediate re-
exposure strategy d|chssed previously.v After evaluatlng thelr under-
standing and finding it inadequate, subjects attempted to remediate the
problem by checking to see if they had correctly understood the previous
sentence We must not conclude, however,'that subjects who did not use

this strategy were deflcient in monltorlng their comprehenslon Rather,

these subJects may still have had the proposltions from the previous

‘ fﬁsentence stored in working memory- (Klntsch & van Dijk- w1978), and. s0

they checked memo Y |nstead of the text itseif An interestlng emplrncai N

: question emerges from the recent demonstration by Daneman and Carpenter
w(1980) that better readers hpve a iarger working memory capacity than
poorer readers. Perhaps it is oniy the less able readers .who, upon-
encountering information that seems inconslstent, mus t physically

reinstate the previous sentence for Verlflcation

. The fact that the maJority of subjects were sensitive to Inconsistent

‘information suggests that they evaluated their understanding by testing
' whether the ideas expressed ih the ‘text were consistent with one another

‘(Baker, 1979b). This internal conslstency standard seems-to be applied

~_spontaneously given that instructions to evaiuatezthe'text.for consistency

5did not differentiaily affect performance There is also evidence that
istudents use |nternal consistency at the expense of other appropriate

gevaluation criteria For exampie, Baker (1979a) found that when °

!
« .
-

28.
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inapproprlate ioglcai connectives were introduced into expository passages,
subjects d|d not identlfy them as confusions, but reported that the |deas

expressed in the two clauses were lnconsistent with one another.

% L
H

."Whiie it may be true that evaiuatlng text for conslstency Is the
defauit standard for readers who are monltorlng thelr comprehension,
what of the students in the present study who did not identify the
|ntended inconsistencies? Though we have argued that failure to report
an inconsustency is not necessarily evidence of failure to monitor compre-
-_hension, the fact that one thlrd of the college students in our sampie
failed to report the inconsustencies is troublesome. ~ One could invoke
Grice's (1975) cooperative principle to explain why students did not
‘notice the disruptions during reading: They expected the writer to‘state
only what was -true, relevant, and unambiguous.. However, we cannot
_explain the subsequent failures to provide the correct line numbers

in terms of a violation of this contractual agreement between wrlters

and readers because ‘the students were\expllcitly |nformed that the

S
.

lcontract' had been ‘violated. L T
“Two alternatiye expianations ‘are possibie. Perhaps the nondetecting
. students were}apie'to construct a consistenﬁyinterpretation.of theitext;
'fitting the inconsistent'information into what seemed to them a plausibie
"schema (Coilins et ai., 1980 Rumelhart, 1986). But can we say that they

actualiy comprehended the text? Thl seems'instead to be a comprehension7

fallure arlslng from m|sunderstand|ng, the reader feels satisfled with his

A2
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interpretation of the text, but it fs notlthe"one the author intendedkbox
convey . ‘. “ | ./‘ |
 Another possible reason why students did_not:report the intended
inconsistenejes_is.that they relied on a standard of-ekternai consistency;
that is, they evaluatedathe informatron with respect tg%their prior

/

knowledge. Support for this explanation is prov1ded both in Baker (l979a)

and in the valldatlon study reported here. Many subJects who did not
. y,
report the intended |ncons|stency did-in faét report that specific infor-.

P
A

- . mation wnth|n the passage was. |ncons|strnt with what they belleved to

/.

/

s

be true For example, in the sampl passage shown~1n Table l, a number &

o /
of SubJeCtS noted that Moslem sOC|ety did not include serfs and poor.

peasants This tendency to,keport conflicts with pr|or knowledge was
partlcularly pronounced 4hen the passages did not contain experlmenter-

//
introduced_confusions; (Recall that only 29% of the ‘subjects in the

: A
validation study/éorrectly indicated that‘no inconsistencies were
_ : /a o Led t . . _ _

present.) ThfstsUQgests that the first standard many students appfied
when'evaiygtfng the passages.was.one'of internal.consistentyj if nol
internéﬁﬁinconsistency was found, they proceeded to test for external
onststency The nature of‘the criteria'students apply when evaluating

theIr comprehension warrants further lnvest|gat|on, espeC|alIy in view

‘ of the ev|denre ‘that there is a developmental shift from overreliance

Y

on external standards to effectlve/use of |nternal standards (Markman,

1979, Osherson 8 Marhnan, 1975)

7

N
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A secondary purpose of this study was to develop a profile ofqthe.

;»successful comprehension monltor. We hoped to |dentify individuals who

3

i exhlbited conslstency in their _processing of drfferent passages and who
successfully identified all inconsistencies. Howeverb we found that .
only 16% of the subjects spent more time reading the' |ncons|stent versions

of both the main point and detall target sentences relat|ve to the amount

~ of time they spent on consistent target sentences. Efforts to |dent|fy

consistent users'of the immediate lookbacklstrategymwere also unsuccessfuli
only-three suhjects reread the sentences preceding the main point and
detail targets when, and only when, the targets were inconsistent. Even
wnth respect to constion detection, only 25% of the subJects provuded
hthe correct Iine numbers for all three types of |ncons|stenc|es.'hln
short, our attempt to characterize good comprehension monltoring |n
‘teris of |ndiv1dual conslstency did not succeed
Similarly, we were unable to discern systematic relatlonshlps be- o

tween‘confusion identification'and reading behavior. For example,~sub;;
jects who spent more time on the inconsistent target sentences during
Jreadlng were no more likely to provnde the correct line numbers than
.those who dld not. All we can say is ‘that subJects who spent more time
on the lnconsistent sentences and provided the correct line numbers.
were more likely to report not|cing the constlon during reading rather.
.than after. ~iFor the main polnt inconslstency; th|s was true for 23

of 30 subjects; for the deta|l inconsistenc 19 of 22.) Thus, in-

creases in reading time reflect awareness of inconsistencies, but the

31
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c9ﬁyerseris not ‘true; the absence of longer reaé(gQJtimes does not indij-

29

s
/

//cate that/ subjects falled to notice the disruptioag

4

-

o
o

A These results are analogous to Rothkopf and Blh\|ngton s (1979)

- observation that,udespite large [individual dnfferences in processtng
strategies during reading, subjects attained the same:;oals,g The impli-
catioa is tHat attempilng~f6 spéaify characteristics o%\Ehe succesSfuI 
comprehensnon monltor is the wrong approach, there is no snngle most
effective processing styla. Readers have a wide varlety of mon|tor|ng

activities available to them, and these can be used with flex|b|llty'

and effectiveness.
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.—. « Footnote

1The wording of this option was deliberately vague to avgid cluing

subjects that inconsistencies were present. The wording, however, may

" have been too vague, since few subjects selected this option (see Table 3).
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Table ‘1

S Sample Paragraphiand Questions

The early Moslem society“ls best characterized by great'affluence
(povertya).. The Mos lems controlled the trade routes and had extensive
'frade throughout the known world, They also had many: highly successful
|ndustr|es, all of whlch were prlvately owned and operated . The textnle
industry was especlally wealthy due to |ndependent (government ) owner-
ship. Agr|culture flourlshed,-wnth a great varlety of commodntles

produced by serfs and poor peasants.

Main Point Question:. . o ) Detail Questlon '
Early Mos lem economy was":" ..'_a . The textllellndustry'was owned by
1. ‘very poor j. . . 1. the public sector;
2. highly successful --" . 2. the prlvate?sector.
3. stricken w1th bad management 3. the Church. \
L, "at the mercy of the sea winds. L4, the caliph.
5.. cannot be answered on the basls. 5. “Cannotvbe anéwered on the e
of the paragraph;f - b;sls of thevparagraoh,u ’

4
0

FMain point‘lnconslstency
bDetailnlnconslstency'

) - v ) I . ' . -
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. Table 2
T o : - Mean Total Exposure Times (sec)
" and Number of Re-exposures of Target Sentences
- Exposure Time (sec) Number of Reféxbosures
Type : ‘ — - .. -
lnconsisténcy "Main Point Detail Main Point _Detail
- Sentence Sentence Sentence Sehtence'
Main Point. A TBTBB‘*f N 7.80 .90 .58
" Detail , - 6.80 9.21 .51 74
None 7.39 6.26 : .57 . - .58
:‘) .
\'.j‘:' p
!
i
« "‘- .
. o _<3.‘::m
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".-'?"Tal.)le 3
Proport--ion'of rfiesponses in Each Category
“and Respbnse fimés on Target wQuestions
. T~ ¢ S, Question B
o | \\\\SMain\Po%.ht | - _p_eia_i_l_
, T.ype. of I%mﬁcyﬂly_p»e;gf.ﬂln_c..on45.i~stenq
Main Point jpe.tail Fone Main Point 'betai'l. None
: v,".:Rc.as_ponse é’atégory . ‘
.Cvo.ns...istent » | .32 .80 . .863 .79 .33 82
'I"_n'cor'\sviste_nt o ey . ,01 " .01 | .07 | Jhh .08 '
'"Can't answer" .16 .67 ._‘]0 ..]z ' .18 R .10 | {
Other .1 a2 .ok 03 .03 .00 -
Response Time (sec)17.03 12.38 12.62°  13.10  16.54° 13.19
v
\
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s Ta?le 4

Proportion of Correct ldentifications of Inconsistencies

P

Type of Inconsistency

Main P6int © Detail None

Main Experiment n .66 N .62 - .68
Validation Study 7 ‘

. Line Numbers - .7h 61 .27
Explanations .79 . .59 . . -
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Appendix A - '//4

Summary of Significant Statistipéi Tests

"InvolVing Order and‘Passagé/Effects

/‘

f Reading Times: o .;/
N . . N 'v//v/'

‘Main Point Sentences ° - //
- ) ’ - ) ///
~ Order: _ F(2,162) = 724
R Passage: . F(2,162) % 5.79
Nl

Detail Sentences ;//-\

Order:  F(2,162) = 32.30
,‘/
Passagg;//sz,1621.= 6.73

/s

'Ordger Passage: F(2,162) = 3.39 _
(OFder’ X Type of Inconsistency: F(2,162) = 4.07 "
//i Passage X Type of inconsistency: 1512,162) = 12,95

o
7

1h,bg

o " Order X Passage X Type 6f iannsist¢ncY: F(2,162) =
//ﬁambgf of Ré-eXposufes . o ; - - ﬂ;yﬁ}ﬂﬂﬁwy@~/“'
//// ; Detail Sénfenées : | - 'x/ﬂﬁ,mi/ e
Order:  F(2,162) = 6.73 |
Order X Passége X Type of‘jﬁconsistehéy; .512,162i_= 3.05
Préportidﬁ of Consiétent Respénses on TarQE£ Questions |
Méih.Point Questions |
Passage: F(2,162) = i9.l7 . 1 ‘
— " Order X.Typé'of Inconsistency: >£ﬁ2,162) =ib.30 0

Detail Questions

" ‘Passage: F(2,162) = 19.64

43
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0
Response Times on Target. Questions
" Main Pdint.QuestToq§’ffE . sy
" Order:  F(2,162) = 4.68
.Passage: F(2,162) = 8.28
- EDetai[ Quesfibns~
A Passage: £x2,162) = 5,38
Ideﬁfificétionwa Inconsistehci;s
Order: F(2,162) = 5.17 )
o :
B !
\
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Appendix B

Interpretations and Means of Order Effects

The purpose of this'appeﬂdix is to support our ¢laim that effects of

-order are essentlally a result of greater famlllarnty with the computer

_-equ1pment and task demands . As-can be seen in Tables ] through ] below,

= /

‘subjeets spent more time on target sentences in lnutlal passages than in

later passages, and they'refexposed the'detail target sentences more often;

.

they answered the comprehension questions more slowly at first; and the

-probab:l:ty of |dentify|ng inconsustenc:es was lower.
) There were two rel:able interactions’ of order w:th type of
'|ncon5|stency, and the cell means are shown in Tables 5 and 6 below.

‘ deta:l exposure ‘time :nteractlon (Table 5) shows decreas:ng tlmes wnth

" The

‘lncreas:ng order when |nconsustencxes were present but equally short exposure

times across order when no disrupt:ons were present The maun point questnon

interactlon (Table_6) is un:nterpretable. The two triple :nteract:ons (not

‘shown) are likewise uninterpretable.

" Table 1

Exposure Times (sec) on Target Sentences

4 i First Second o Third.

Main Point Target 9.37 . 7.43 | 8.07

Detail Target h o 9;56 S AL L 5 6.30
P

45



n
v

Processing Inconsistencies

43
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Table 2
Number of Re-Exposures of Detail'Target

' First . Second Third

.78 67 46

Table 3
Response Times (sec) .on Main Point Question
“First ‘.' Second Third

1578 13.977  12.29

Table 4

Proportion of Correct Inconsistency ldentifications

First -_..'* Second " Third
.63 B .5k - .78
) ) . _

TTable 5

" Exposure Times on Detail Targets as a

Function of Order énd Type of Inconsistency

{ o | - ' Fi;st ' : Second : . Tﬂird
ﬁa?n Poinf - ,.’110.80 N ‘7;60 - 5.60
Detail : L BRI, 9.23 - 00
None I o 6.47 . 6,00 T 6.30 )
_—
B ;7ﬁf/¢% :

.»fJ4(3: 
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Table 6
PrOport|on of “Con5|stent” Responses on Maln P01nt Questlons

as a Function of Order and Type of Incon5|stency

First B Second _" Third
Main Point | 33 33 27
Detail . . .80 | 67 .90
"None ; - . W77 | .93 | o .87
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